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Abstract. Effective guidance on data flow in large multimedia teaching system, can service student
to the greatest degree. With the growth of covered data of multimedia teaching system, a lot of
useful teaching information will be drown in the deluge of information in multimedia teaching.
Using the traditional method for data flow guiding in large scale multimedia teaching system, it will
be disturbed by the mass information, making the time-consuming data flow guide process, and low
efficiency. Therefore, an effective guidance method for data flow in large-scale multimedia
teaching system based on fuzzy support vector machine algorithm is proposed. Data attributive
character of large multimedia teaching system is extracted, to provide accurate data base for data
flow guidance. According to the theory of fuzzy support vector machine, obtain the optimal
classification plane, so as to realize the optimization process of data flow guidance in the large
multimedia teaching system. The experimental results show that using the improved algorithm for
data flow guidance in the large multimedia teaching system, and can effectively shorten the data
flow guiding time and ensure the results of data flow guiding to meet the requirements of teaching.

Introduction

With the rapid increase of data flow guiding technology, data flow guidance technology has been
widely used in data management of various industries, playing a more and more important role [1].
In the field of education, with the rapid increase varieties and the number of teaching information, a
lot of useful information will be submerged in the vast amounts of information[2], therefore,
effectively guiding on the data flow, has become the core problem to research in the field of data
management [3]. The data flow guiding technology applied in large scale multimedia teaching
system, can enhance the data management ability of multimedia teaching system. Therefore, large
multimedia teaching system's data flow guiding method, become the key subject to study in the
field of data [4]. At present stage, the main methods for data stream guidance in large-scale
multimedia teaching system, include the method based on the improved support vector machine
algorithm [5], Gauss model [6] and fuzzy clustering algorithm [7]. Among them, the most
commonly used is the method for data stream guidance based on improved support vector machine
algorithm in large multimedia teaching system [8]. Because the data flow guiding methods play an
irreplaceable role in the field of information management, it has a broad development prospect,
becoming the focus of many experts study [9].

With the growth of the data covered in multimedia teaching system, a lot of useful teaching
information will be drown in the deluge of information in multimedia teaching. Using the
traditional method for data flow guiding in large scale multimedia teaching system, it will be
disturbed by the mass information, making the time-consuming process of data flow guidance, and
low efficiency [10].

In order to avoid the disadvantages of the traditional algorithm, an effective guidance method for
data flow in large-scale multimedia teaching system based on fuzzy support vector machine
algorithm is proposed. Data attributive character of large multimedia teaching system is extracted,
to provide accurate data base for data flow guidance. According to the theory of fuzzy support
vector machine, obtain the optimal classification plane, so as to realize the optimization process of
data flow guidance in the large multimedia teaching system. The experimental results show that
using the improved algorithm for data flow guidance in the large multimedia teaching system, and
can effectively shorten the data flow guiding time and ensure the results of data flow guiding to
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meet the requirements of teaching.

The principle of large multimedia teaching system’s data flow guiding

According to the related principle of improved support vector machine, it can effectively guide
the data flow in large multimedia teaching system, its principle is as follows:
Setting that the composed set by teaching information data in large-scale multimedia teaching

system is (U7 including i=t2-m Vi€V 7 €429 mis the number of all the data in
teaching information, @ is the number of teaching information data attribute types, V' is a storage
location in datar dimensional space. According to the improved support vector machine algorithm,

V' can be divided into Q different categories. In the teaching system, the same teaching information
data have many different attributes, use the following formula can make the classification of multi
characteristics:
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Using the following formula describe the function of teaching data attribute analysis:

hl(y) = a“(f1 : y+v1)

: (2)
he(y)=ali(fy-y+vy)
The above formula is calculate to get the multimedia teaching data y. Using the above analysis
function, it can carry on the effective analysis of the teaching information data. The formula is as
follows:
Team(y) =arg j:Tz%Q(Xi y+d)) (3

According to the above method, it can be obtained the data flow guiding function of multimedia
teaching information @ , the formula is as follows:

hy(y) =alk(f* - y+e*) (4)
in the above formula, k=1,2,---,Q and j =k -
In the process of large multimedia teaching system's data flow guidance, due to the same kind of
multimedia teaching information attribute has diversity, therefore, it needs to reduce redundant data
characteristics. The detailed method are described below:
Using the following formula calculate the similarity coefficient of data in multimedia teaching
system:
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Using the following formula build large multimedia teaching system's data flow guide model, to
effectively guide the data flow:

. 301, VY
Y =(Y-Y)/T,T=q 22— (6)
p-1

According to the method described above, it can classify large multimedia teaching information, the
teaching information in accordance with the data characteristics of the teaching information are will
be divided into several categories, to provide accurate data base for large multimedia teaching
system's data flow guidance. According to different categories of teaching information data, data
flow guidance is perpormed.

(5)
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Method for data flow guiding in large multimedia teaching system

Extraction of teaching data attributes

By using the method of local characteristics analysis, extract the key features of the teaching data
in large multimedia teaching system, and make the analysis of these data, to be as the data flow
guidance foundation. This characteristic method is not affected by the delay variation in the process
of data acquisition, through the comparison of key characteristics of teaching data in large
multimedia teaching system and data characteristics values in the adjacent area, the feature of the
teaching data can be described.

The similarity of teaching data can be set used E" to describe, then we can get the following
formula:
EM"(M) = min{Eg (M, M ™) all M o}
Es (M, M) = min{p(S(M,),M "™} (7)

Description of data flow guidance process

According to the relevant principles of optimal classification plane, the data of multimedia
teaching can be guided. The data flow guidance problem is transformed into an optimal plane
solving, and using the following formula to describe the problem to be solved:

R(ﬂ):Zﬁj _%Zﬁjﬁkzjzk(yj'yk) <8)
j=1 jk=1
The above mentioned problem of optimal classification plane solving need to satisfy the following
constraints:
p
224120 (9
B,20,j=12,p

Assuming that the characteristics of multimedia teaching data appears nonlinear transformation, it
needs to use the inner product L(y,y") to alternate the dot product of optimal classification function.
The results of optimal classification plane solving problem after transformation can use the
following formula to describe:

p 1 P

R(B) =25, =5 2 BBz, %) (10)

j=1 jk=1
The optimal classification functions corresponding to the above formula can be described by using
the following formula:

g(y)=sgn[Zp]ﬁjsz(yj,yk)+c'j (1D

The optimal classification plane method can classify the two different types of teaching data, and
the data flow guiding question of large multimedia teaching system is a multi-category
classification problem. Therefore, the data flow guide problem in large multimedia teaching system
is needed to be into multiple of two classification problems, and solve the above problems
respectively, so as to obtain the results of data flow guidance in the large multimedia teaching
system.

Experiment results and analysis

In order to verify the effectiveness of improved algorithms, it needs an experiment, the
experimental environment is Visual C++6.0.

When the sample complexity is low, the obtained results of respectively using the traditional
algorithm and the improved algorithm for data flow guidance in large multimedia teaching system,
can be described by the following table 1:
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Table 1 experimental results of when sample complexity is low

The

number  Time-consuming of Time-consuming of
of traditional algorithm improved algorithm
experim  (ms) (ms)

ents

1 12 11

2 14 12

3 12 11

4 13 13

5 15 12

6 16 11

7 13 14

8 15 11

9 13 12

10 13 14

When the sample complexity is high, obtaining results of respectively using the traditional
algorithm and the improved algorithm for data flow guidance in large multimedia teaching system,
can be described by the following table:

Table 2 experimental results of when sample complexity is high

The

number  Time-consuming of Time-consuming of
of traditional algorithm improved algorithm
experim  (ms) (ms)

ents

1 21 14

2 23 12

3 22 12

4 23 15

5 25 12

6 22 14

7 26 16

8 23 13

9 21 16

10 24 17

According to the experiment on the table, it can be learned that, when the sample complexity is
low, the consuming time of the use of traditional algorithm and the improved algorithm for data
flow guiding is basically the same, but, when the sample complexity is high, using the improved
algorithm to guide the data flow in large multimedia teaching system can improve the accuracy of
data flow guidance.

The above experimental data table, will be able to get below:
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Time/ms

m Improved algorithm

® Traditional algorithm

1 2 3 4 5 6 7 8 8 10
Test times/time

Figure 1 time consuming comparing different algorithms
According to the above to know, in the case of sample complexity is higher, the improved algorithm,
shorter than the traditional algorithm, the amount of time fully shows the superiority of the
algorithm in this paper.

Conclusion

An effective guidance method for data flow in large-scale multimedia teaching system based on
fuzzy support vector machine algorithm is proposed in this paper. Data attributive character of large
multimedia teaching system is extracted, to provide accurate data base for data flow guidance.
According to the theory of fuzzy support vector machine, obtain the optimal classification plane, so
as to realize the optimization process of data flow guidance in the large multimedia teaching system.
The experimental results show that using the improved algorithm for data flow guidance in the large
multimedia teaching system, and can effectively shorten the data flow guiding time and ensure the
results of data flow guiding to meet the requirements of teaching.
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